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Abstract 



PROBLEM TO BE SOLVED: To provide a vector for preparing a transformed silkworm, which has a high gene- 
transducing efficiency and permits easy injection, and to provide a silkworm transformed with the vector. 
SOLUTION: A recombinant AcNPV vector that is a virus vector derived from AcNPV and transfers a foreign 
gene sandwiched between a pair of inverted repeats of transposon piggyBac to the genomic DNA of a silk worm 
by the action of the transposase protein of piggyBac and a silk worm transformed with the vector are provided. 
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[fiRRlff 1 ] Autographa californica^E#;Ptf|c;lFj I W 
)VX (AcNPV) <7)ysA.mmiZ^ h y >X#V> pi ggyB 

x#-*mtttfr^%&mmKim.?>-Tht n.x 

[Sf*^2] AcNPVCOyyADNAp^fc, P iggyBac<7)— *f 

*»<<>$: hm^mm^m^^tix ^zmm t acnpv^ 

Clf^S 3 ] AcNPViD^rV ADNArtC piggyBacCO h y 

yx^-xmrn^mm^m^tttx v * zmmz. a 

cNPV<?? — . 

[ff^3!4 ] AcNPVoyyADNArtt, piggyBacCO— #t 

**4>* &ifc^DNABf«T& s «*a**i'C l^lBSix.AcNPV^ 

[fBSPSS] 81W^!l<0ffl«liAcNPV^^-&aa!s 
^^^nfcit/^^T'&oT, piggyBac«Dh5 
^,if-fe'-XitfE^SryVZ.DNA4it^*L. hyyx. 

M*JS 2 <7)$IM x. AcNPV^ ? 9 -<r>*>V$m m=F Sr y y AD 

im&m 7 ] if^JB 2 cr>m.mtAcw\^ 9-t.m 

3 coffl^x. AcNPV< 9 9 - £ RB# MSSftS >f 
rJT'fc^T, ff*Jl20ffi^x.AcNPV'<.^^-<7)3'h*]a 

[ff^8] lt^Ig4<7)|imi.AcNPV<^^-^iS^ 
ziX'h-yX. lf*JB4c7)ffl^^AcNPV^^^ 

[00 0 1] 

cr>±m.£miz$>m-*imzc®mtt>cm^7 9-t. z<r> 

^9 9-izXh mWfcm* A 3 1> *>T* 4 . 

[00 02] 

fm&m^zmx Lxmmmmm^mt^mtm 



mshfcftmt Lx<7)^m9>^7M££m-tz>mty$:i¥ 

ixXi^Z. 

[0003]^ 3«Ji**^|-r*3t*^SESFSibT 

ftmxmmm t Lx&m znx v ^ . $ ^ ic , 
&m-htz#><7)m±mmt lx <£b#$*itu 
3 ^f^-r ssw^^t- s c: t nmttix v ^ . 

[0004]^ 3(cirtt*-»tttf>***»&F$BS>' 
^.^AfcLTii. ^'fni^ft^'f^ ( BmNPV ) 

Lxmrn-r^m^mL^nx^ 

^7-97995) . L*»U i^^T-ti^-f/^^^t 

zwztb. ftm&fcjrzmtmt&mz'y-'f 

foXWmZ'fiO&mWIbh . — ^^>(±Autogra P ha c 
alifornica^^f^^-OPX (AcNPV) Sr^r-f 

mZfflftLfz (#^T6-277051) . $J?>C lii«A,ti^ 

AALT^& (Genes Dev. 13 , 511-516, 1999) . £ 
fc. Eft^> (Nat. Biotechnol. 18 , 81-84 , 2000) (i, 
SSagMilTrichoplusia nitCiJfc-^-l. N7^VV 
T'S> 1-piggyBac ^»SAt'T7.X $ ^- Sr^ 

[0005] 

LTs AcNPV^^s^^-i: LXftM 
piggyBac?^ffi^a^7t"r7XS F^??— £#4 3 

mi.zm.mmx'ti, z t izx 'omk^m^^mx-th^m 

<7)2Him¥tZHXU&. 

[0 006] AcNPV £fflV^:fr2&L ^7^)V^f]^a 
totatzW&th 9 9 -oaA^SItfc S 4: v * 3 

[0007] SfepiggyBacSrfflA^/^^^S K^? 
^ - * ffl V * * 3Ti&4 , Pi ggyBacOitfirP *f Ijffl 
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x\ vzumzA-t&zkfimwM 

t,z®%x*li^ ^ k v ^3 X££ 3rf & . 
[0008] .1 ^itJJpcD^Bj}^ i,Xh<7) 0 tf^Wt 

BMm®% a ^ ftmmcxrf-k. z?y<??-iz£ 

[0009] 

(1) AcNPVO^yADNAl*]^ h 7>-X^V>piggyBac 
gUAcNPV^??- (lilT. r<??_Aj fciaBrt- 

&) . 

(2) AcNPV<0^yADNAF*HC. piggyBacCO— #f<9>£[6j# 

a^DNABfJi3WH»5i**tTV^&JHJfli.AcNPV'<.^ $>- 
(JiTF r<y*-BfcfeighM»j . 

(3) AcNPV<7) ADNAP^tC „ piggyBacO h =7 yx^-tf 
-XSfK^DNAffii^'a^jii^TV^fflm^AcNPV^^ 

(J21T, r^^^_Cj fc|3R-r&) . 

(4) AcNPVcoyVADNArttC, piggyBaciO— ^f^fa* 

raaie?fj(^*^5ti'h*afE : f-DNAiRfMieM-C'«^ii 

timmcotmco h v yxtf-v-xm&rFWkk fr^tch 

M&mm*tm?$k$.tvt \ ^ffij^i.AcNPv^^ ? - 

(5) Mie^Bj(i)c7X^^-A2:^$-y:^^r3i3j: 
t^cO^MT * -a T . piggyBacW h 7 VX^-fr'-Xjtfe 
^ £ y y ADNA^fi^T L » h 9 >-X4t-fe'-X ? y; 

(6) flriB»BJJ(5)«0J£K«»;&>f life!, Mffi^(2)C0 

JftiSS^f £ 3V A DN A4> L , .TtftfMftjifSWB) 

(7) «ri2»Bj§(2)tf>A^*-Bi:. MIB^BJ(3)<7)^^i? 
m&tett ADNA* L . .I«D*MSfii£™i3j 

(8) !WE»B(4)^^^-Dt«»i3*te^-f r}-C'S> 
oT„ ^??M)0*r*afS^£3VADNA4^«WU 

[00 10] 

[SffiJtomawflBHR] h5>x*fyy P iggyBac{± s «gs 

gm*Trichoplusia ni &*CDmmMMZ'fo h TN-368#> 
^.mSt^fL^Class Ulzmth V*7>XXV>X'foh. 
^AMlzfrh h 7 yx#-t£-xM<irFk . -eopSBt=# 
«rt-413 bp«j£l6l#^Sffi^^>^$n-Ct3 0, £ 



7 yxx-e-x m^m. zti. <r nm&wtm 

l>Z X <0 , iSSfil # RfSffi * ( Pi ggyBac g 

tiO Sr»WiJ5'JTaSTTAAtlK^$-li-&. 
[0011] -KatftfBOfMJiH:. AcNPVSrfUfflLTn* 
m&rFZ *4 3 £z£A^& i: k i> tz, pi ggyBac eXfififc 

&&mmLx9mmm¥£#4 any; adna£3c5&&> 

A : AcNPV<59>VADNAr*j£. piggyBacc?)— ^f<7) 
ififfl § RftiHWJ k "til h h 9 yx^-xm 

BFFk frb%hmm*tfm.&3<&1XX . 

B : AcNPVc7)^rVADNAF*JC piggyBac<7)— tt<7) 

mm § RfiiE^j J: zti izmttiwijmm^mkk *» 

^— C : AcNPViT) y y ADNApM t N piggyBacC?) h 

D : AcNPVcOyyADNApMt, piggyBacC?)— M« 
i£ ltd # R«E5U C i nfc?h3Ki&F0NA i: ^fSiE^iJcT) 
h 5 yx^-tr-Xilg^DNAt *»/J>J5:SH^DNABf 

[0012] ^tL^<7)ffl^iAcNPV^^ ^ — A — D(i, M 
, AcNPVO^'y ADNAK^iJO— g|5^^^-^7°9X 5 

Srffl^a^. ;»h7V^7 r-^^^— 2:AcNPV DNA 

y-ra - ^ ofHR-r & - 1 3&*-c# •§> . 

[0 0 1 3] ^^-AOflHSCinvt. h5^7r 
-^^^-tffl^iitfpiggyBacJi, ^Oy°9X$K^ 
O— >P3E1.2 (Virology 172, 156-169. 1989) #>A>*JJ 

[0014] <?^-B#itXDO#S^;:fc^ tJi, ffifg 

af^f-DNACi-oTSmL. Zcr>®&jL7Y3—yfrL>m. 
-^■DNAKff^-Sr^OaiL. :^h7^7T-^^- 

-3X'<r>m^^mk-fh^y^^comm=fcmm^ 

[0 0 15] ^^-CfcilXD^^fc&^T. piggyB 
ac<?o h ^ yx^-fe'-Xjlfg^DNAJiHlrie^ a— yfrt>q) 

y )ttiLxmm~t&zktf i %%>. %<m$&. b^yxm? 

-xm&F?m®<7>&ZW0iiiLX®MLXi>J;<. tbh 

v m-jj vmrnw * ^tsvmx-w o tb lt & «t ^ . 

4^:. ^^-D^«b7yX7r-^^-li, ; 
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<F>byyx? r -<9 9- fc# & Z. t IzX -oX 
7 -K. 7 f-izftXfh X d iz lx l> X ^\ 

tzim^m^comM.^m-t & rot- 9-/^. yt\ 
y^yv-zzn&t&mLXh&^L. $>z>^vm$E 

&7°u^-9-*9k&ytcr>7°u^-9-tWMLtz*) . 
fift'STu^ - 9 -^isfac^'ftx yj n yy- £ MX- 

A^ar^f^m-^ >- 3 ^i/3^N'xHSP7 

[0017] 0±.cr>b& K) c7)ffi&;tAcNPV^? ^-A— D 

(i) ^^^-AS:^§^^«^^^3 (piggyBac 

■Sm-fZ hyyxtf-e-Xfys^mzX^XttJ r? ■ 

(ii) <?*-Bfc^?*-C£NB#lcJSSfe$-i*:fc#*ME 

f-ccozm-fZ h y yx#*£-x9 ywmzi. 
->Xi]4^ - ^VADNA^fs^U wsf&BFf-twsft- 

6. 

(iii) ^^-D&gSfe$-frfcjgH«ft*-f rjfeitJf-e 

rmizx^x. ?-v<7)?\-mmte z Fti { *j'i ? ■ ys 

[0018] 1 in.<?>0^«tem^-< rJCriswCJi. — M 
(vmft # SflK?>J iz&ttitztmmizTWMZ . hyy 
xtf-e—xfyssf'Xcottmizx^xxJzi ■ yyj±cr> 

mmiWfMzm&z ti& „ tztz Lb? yxx-e-xm. 

(s=Hi. (i)O^(i^-f r? • ^VADNArt, (ii )<?)*§-£■ 

f-Btimco^? 9- 
c '(iii)o»^tctt. ^f«a&f?rffi^i2x^'— n<?m. 
fo%mm&mmx\ *ti?ti?mLx\^h. z\tn,z 

£->X. by yxX*-X&fiFF*tmmsFFtMz*} 
-ia ■ yyj±ftlzW&Z-£2>Zklz±&<i>timfc?<7)y 

yj»ftxcr>T^mittim±2ti. ?f*af^*^-f • 
yy ^nx&mzzmth . 

[0019] ffl^xAcNPVK^^-O^-f zfwmrn • 

fm& £v<mmm<7)*'t zwx9 >j -^>^{±ojm 

<b<077i£ (Genes Dev. 13 , 511-516 (1999)) izmtX 
ftoZttfX'ZZ. mxl$, 5§&* X%)&izMMz\teW 

\^9 9-<n i 2«£j$s u mitmzsE.1%* 



tmmm^tmfr&t tix \ m'&Mftzx 9 o--y 
jE'%®mmiLmm j t&.ytLxztiiznt> 
ixfzFmm^^m'itm^ xy x9 «j 

- X y iTtc ii^lj i. (f , ffl*?%)!kikmfr £>y yADNASrJft 

Witt* GFPS-^fribfc^^lISWK^&V-tf-ia 
fir? t Lrffl^a^fi^|-&(^{i. 50^*(cli^&fc 

--yy^t&zbi>xzz>. 

[0020] OT. ^St^JSr^LT. C^tfllBO^Bjtc 
[002 1] 

[MMM! mm I : PiggyBac £ffi^j^*fAcNPV<7)f£ 

piggyBac^E^Sr^^'T^XS K ( P 3E1.2) J: 0 . pi 
ggyBacitfe^ 2: $iJH^*BamHI J; m i nd 1 1 1 X'VJ *) & 

A'afan^'f;^ h5y^7r- ^9 9— pBlueBac 
HisC (Invitrogen) OBamHIJoit/HindlllWKIfggfitJf 
Alt. f#^b7yX7T-^^-J^A'dfa 
n<7^;U^.DNA ( Pharmingen ) b b t>iZ Vtf7x. 9^~y 
(Gibco) ^fflV^T. 3 h^tf&mZmfflM (Sf9) iZh 

7^7i;y 3 yuc. <xizmm±m*iz$Lf8,ztiti 

Pi ggyBac -irtf ®Wi I *7 A )VX £ ~?y - ^ j£ Ttfifl: L . 

s^t^co^-f^xsr sf 9$Hfla izmmz ^h^tlzX 

H*fe^J2 : ^-f;WXt#«fcJ;Z>'piggyBacOiSftr B lT^ 

^-f 35^1 UW4l$klz<Xi)JL\cr)i?7 4 jvxm (5xl0 6 pfu) 
Sr^™ Ltz. )Vxmm Ltzih&tfmitLfzm. 

20/xg«020-hydroxyecdysoneSr^LT4S(?D^WS:{Sil 

•ti:. -sw^-t*-^. imcrttjjztm^Astmw (100-3 

yy"V y9V,tzmfrhlsmzZ. ODNA^tttUL. PCRffiic 
J: OpiggyBacjffE^^riESr^L^. vmiry^-? 

- iw.nm^ 1 a xv 2<^mmmm^^i>^ 0 39 9 

V*^- H ) ^ffl^TpiggyBac®f E ^»r>i-^tilS-r-e» J: 3 

Lit. 60601111 2r1rt\ -^H"215^';U-r<50PS-X^!; 
-^y^t^SS*. 31^VU-^>*|^ttT*^7t: (14.4 
%) (^1 ) . &(CC\tLt>fm.9">U-7'<7)M<0<7>8$£m 

itmt. mtt.LfzFm&z5mtximLtz. 5^33 



!(5) 002- 



# 
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3ffl3M8MfC*-5fc (4.0%) (ill). Ztlt><W&&* 



&^£^JRLPCRk:J:S¥iJ5££fi : o*:. **>*SSL F2 
1 ) . 

[0022] 
[£11] 



F2 5* 



F3 » 



F3 S» 



No. ggg Fau/ftg(») yqt*/ABt(%) PCttwaa(%) pcr+/£»(%) pcm-/£ft<%> pcr +/£»(%) 



90 
90 



90 
90 
60 

60 



3/22(13.6%) 2/S8 (3.4%) 1/1 <M0%) 
4/Jt (7.9%) 11/117(17.9%) 3/lf (27J%) 



1/35 (23%-) if 161 (3.194) 1/7 (14.3%) 
1/43 (2J%) 



0/3 

1/ 20 (5.0*) 
0/3 

1/74 Cl.4%) 
0/20 



) / 1 (100%) 



2/34(3.9%) 



11/26(423%) 1/81 (1.2%) 

1/133 (0J«) 

11/38 (28.9%) i/«5 (1.2%) 

2/(86 ([.!*) 



«• 480 31/215(14.4%) 33/821 (4.0*) 3/19(26.3%) 2/120(1.7%) 



[0023] mmM3 : A ^K-XPCR&K i £ P iggyBa 

c ff x<nm% 

_htBoi^ttF2^ 4 a(o o % 3 mfrt>%.mz * o adn 

AITif-ftU (JCKT4DNA IJ #--t'£ffl^-CDNABrjt£SS 
<tO. piggyBacffAffiMJ3ia^DNAlS?iJS:inversed PCR 
3t. Conversed PCRtCfflV^c7°7-f V— J4 S piggyBa 

c^5' fiif Aie^'j *><*> t lte#i## 

3 £ J: 4 V d y 9 Y Z . 3 ' flHSAII5»l £*i 

izx vmfevtimxmmommmnzmi ( <a>~(c) > 

fc^Lfc. 3fflftfc<>. piggyBacliTTAAISfU-CiiSifl 

<;110>; Japan Science and Technology Corporation et al 
<;120>; A vector for transforming a silk worm 
NP00532-YS 



TTAAli^J £fgf§ LT . pi ggyBac £ <I O&gKiJE^S-tfJt 
[0024] 

[0025] 



<;130>; 
<;160>; 
<;210>; 
<;211>; 
<;212>; 



1 

20 
DNA 



<;213>; Artificial sequence 
<;220>: 

<;213>; Synthesized oligonucleotide 
<;400>: 1 . 
AAACAAACGC GAGATACCGG 



20 



1 ( 6 ) 0 0 2 
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<;210>; 2 
<;211>; 20 
<;212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 
<;400>; 2 

CACGATGCAT TTGCCTTTCG 20 
<;210>; 3 
<;211>; 25 
<;212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 
<;400>; 3 

ATCAGTGACA CTTACCGCAT TGACA 25 



<;210>; 4 

<;211>; 25 

<;212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 

<;400>; 4 

TGACGAGCTT GTTGGTGAGG ATTCT 25 

<;210>; 5 

<;211>; 23 

<;212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 

<;400>; 5 

TACGCATGAT TATCTTTAAC GTA 23 

<;210>; 6 

<;211>; 23 

<;212>; DNA 

<;213>; Artificial sequence 
<;220>; 

<;213>; Synthesized oligonucleotide 

<;400>; 6 

GGGGTCCGTC AAAACAAAAC ATC 23 



[01 ] Jg«iaa*>f r73SBCOyy^DNA^*5ttSpiggyB 



!(7) 0 0,2 
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mi ] 



(a) 



rtcacrtgCSttaCgCCttfCaatttaateTTAA pigeyBaC TTAAAafll ltfl tg*gnrr rg«tgq/-jv- fl 



(b) 

ac tggg tagtcgcggcgaa tagcgcaetgaTTAA. — piggy Bac — TTAAaigagtttasttgttttceccacg 



(C) 

ccaaataataggfcctgaaccaaaaaactaTTAA. — piggy Bac — TTAAtt 



ataatt 



(71)tt5fIA 591071104 

SO^SBJIftE g fi 3 T g 14S 3 

(71) ffifIA 501167644 

I«IO < ff 7fTffi^£ 2TI1-2 

(72) f&HJi* iftrj 

jK&mmjKftTfm^t&if 7 -22-13 
(72) mm jes 

/£Am^/SArfTlS^4'*5 - 1 -19 

(mwm* nam m 

mmmM&m<t>&k<p#:7 -21-36 



H2) wm m. m 
(72) mn vim 

F9— A(##) 4B024 BA10 BA80 CA01 CA02 CA20 
DA02 EA02 EA04 GA12 GA13 
HA11 

4B065 AA90X AA95X AA99Y AB01 

AC14 BC01 BC50 BD50 CA27 
CA60 



